The reaction of N-trityl L-serine esters with N-substituted sulfonamides (e.g. Boc-NH-Ts) under
Mitsunobu conditions gives orthogonally protected -diaminopropionic acids in good yields. protected L-serine-derived Weinreb amides. 4 The reason for the use of the Weinreb amide derivative was to reduce the acidity of the serine -hydrogen and thus stop the formation of a dehydroalanine (Dha) by a dehydration reaction. Pedatella prepared orthogonally protected 2,3-diamino acids by treatment of the enolate of N,Ndibenzylated -amino esters with di-tert-butyl azodicarboxylate (DBAD). Subsequent removal of the Boc group and cleavage of the hydrazine gave the 2,3-diamino acids. 5 Nadir prepared 2,3-diamino acids by reaction of N-arylsulfonyl aziridines with a chiral isocyanate and subsequent hydrolysis of 2-imidazolidinones. that protection of the L-serine nitrogen with a trityl group gives excellent yields of Mitsunobu products, using phthalimide as the nitrogen nucleophile, where the carboxyl group was protected as the methyl ester. 8 The trityl group works in two ways, by sterically preventing cyclisation of the nitrogen to form aziridnes, and secondly, by reducing the acidity of the -hydrogen compared to carbamate protecting groups, thus preventing Dha formation. We prepared N-trityl L-serine methyl ester (2) in 75% yield from L-serine methyl ester (1) using the method of Baldwin (Scheme 1). 9 Subsequent treatment of 2 with the commercially available Weinreb nucleophile Ts-NH-Boc (3), under Mitsunobu reaction conditions (diethyl azodicarboxylate (DEAD), PPh 3 , THF), gave the orthogonally protected -diaminopropionic acid (4) in 75% isolated yield. Due to the propensity for the trityl group to be easily removed, even on treatment with mild acid, we decided to replace this group with the more stable N-allyloxycarbonyl (alloc) protecting group, which also keeps full orthogonality with the other protecting groups present.
Treatment of 4 with 5% TFA in chloroform and subsequent reaction with allyl chloroformate gave the N-alloc compound 5 in an isolated yield of only 30%. All attempts to improve the yield of this two-step process were unsuccessful. Removal of the Boc protecting group on the -nitrogen was efficiently achieved (90% yield) on treatment of 4 with a 50% TFA in chloroform solution to give sulfonamide 6, which possesses a free sulfonamide N-H for further derivatisation of the -nitrogen, if required. Thus we have successfully prepared 6, but in a poor yield of only 27%, from 4. We were pleased to find that if we treated 4 directly with a 50% TFA in chloroform solution, followed by reaction of the unpurified intermediate amine with allyl chloroformate, we were able to prepare sulfonamide 6 in a much improved isolated yield of 74%.
We were interested in extending the scope of this method in three ways, i) by changing the groups on the sulfonamide nucleophilic moiety, ii) by using a different We next studied the effect of using a different carboxylic ester L-serine protecting group instead of the methyl ester. We chose the allyl ester and the required Mitsunobu substituted o-nitrobenzenesulfonamide 11, where the desired product 16 was obtained in a 51% yield. In all other reactions only the starting materials were re-isolated. As before, 16 was efficiently converted to the N-alloc protected compound 17 (Scheme 2).
In conclusion we have prepared orthogonally protected -diaminopropionic acids in good yields from protected L-serines using the Mitsunobu reaction of sulfonamidederived nitrogen nucleophiles. Currently we are studying the chemistry of these compounds, e.g. the clean removal of the individual protecting groups, and their incorporation into peptide structures using solid-phase peptide synthesis. We are also examining further functionalisation reactions of N-H sulfonamide compounds 6 and
15.
The results of these studies will be reported in due course. 
